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FEDORENKO, NeP., akademiks SUKACHEV, V.N., akademik; KARAKEYEV, K.K.3 FRANK, 
G.M.s KONSTANTINOV, B.P., akademik; ASTAUROV, B.L.; YEFIMOV, A.Nos 
SHUMILOVSKIY, N.N.s ISHLINSKIY, A.Yu., akademiks GERASIMOY, I.P., 
akademik; KAZARNOVSKIY, I.A.s BYKHOVSKIY, B.Ye,, akademik; ZHEBRAK, 
A.R., akademik 


Discussion of the annual report. Vest. AN SSSR 35 no.3295-112 
Mr '65. (MIRA 1824) 


1. Prezident AN Kirgizskoy SSR (for Karakeyev), 2. Chleny-korres- 
pondenty AN SSSR (for Frank, Astaurov, Yefimov, Kazarnovskiy). 
3. AN Kirgizskoy SSR (for Shumilovskiy). 4. AN BSSR (for Zhebrak). 
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Eoonefes of the production of sulfuric actd trom suifure 
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(MIRA 1839) 
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KOLESANOV, F.F.s SHUMAKOV, N.S,3 FEDORENKO, N.V.; SHUMAKOV, L.G.; 
GIMMEL'FARB, A.I. 


Dressing of Akkermanovka ores and sintering of the 
concentrates produced. (Sbor., trud.] Nauch.-issl. 
inst met. no.4:44~53 ‘61, (MIRA 15:11) 


1. Nauchno~issledovatel'skiy institut metallurgii 
(for Kolesanov, Shumakov, Fedorenko). 2, Orsko-Khalilovskiy 
‘Matallurgicheskiy kombinat (for Shumakov, Ginmel'farp), 
(Akkermanovka region—Iron ores) 
(Ore dressing) (Sintering) 
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enttidiag qertighs aratieted at ts ginall angle fis rqeastired te 
n previne ly described double 142s gpectrom eter, frstalliation 
(ef, CLA. 49, oH). AT is nieasered fy Iierensing the nes 
celerating gotential nt the tatrance of Tag units analvret 


In all eases AZ incresoes with & Papth. values of AT/To, a8 

a function of 9 (0-57), ate shows for T* in Ne and IN key. 

Arig He, Ne A. and Weoatnd comp ireth ip walues Caled, 

thepaticdly. As the values du net agree well in dst. oo 

ATA atl AteKr it bs preanmmed that eolliaions dit thls tse ¢ 

ate juetistle, The metho of clectrostatie compensation Is 

applied to sealtering With luss of electrons such as Aft- 

‘Are, Tn this eae there fg an addnt; excitation of electron 

uheils af the order of several tines 10 ¢.¥. Composition of 

glow electrons foritied In gas of passage of 4 positive ion ~ 

ee bean, [b:d, 1930-4.--The double mass spectrometer 
ees —-- above issct-tritconstrangle L178", The stow fons falling 

‘ into the mass analyzer ure supd. by a magnetic field. Whest aa zy Gtgeedes Pee = 


tsk lentenen a neon Cement 


AR ne 


TED bs bentharded hy 10-k.c.v. At only slow A* jona can be p 
: fietected. If A ds replaced by 'N contg. Kr a small amt: of - : pant Oe om eek A bia ar : 
ye te stow Not and Kr** and a peak amt. of Kr? can be ob- eee py ease 


served. A* in N gives 2 smat! amt. of N * (increasing with 
em a) ynd mainly Net. ff 20- or 40-k.c.v. At** are 

introduced {nto Ne, A, Key slow Ne*+, and Ne‘, At* and - 
A*, Kr**, and Ke* are observed, which are p-oduced by the 
processes: (iV I+* + Galt? $+ Gu $e(ayitt +G— 
1t7 byt? 4 2a(3) IF + Godt Ga (4) ft + GT 
Gut’. foaization of ges atone and exchangs of charge of 

singly charged fons of 530 K.e.v.energy. id. BUI3-25.—A 4 
+ “condensor’’ metho is described to measure in the double 
tnass spectrometer effective cross sectiotta of lonization, 
charge exchange. and tlectron loss. Ap attachment permits 

measurement of fas? bons obtained by charge exchange by. 
measuring the secondary emisston of 0, stainless-stec! plate. 
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eee - Ion scattering, FT-pe 
| Cara a/. : Pub. 153 -2/28 
Author : Fedorenko, N. V. ' 
Title : Single scattering of positive dons in a vas 
Periodical : Zhur, tekh. fiz. 2h , 184-196, May 1954 | 
Acstract : Investigates the single scattering of positive ions accelerated by 


5 to 30 kilovolts, in hydrogen, helium, reon, nitrogen, argon 

and krypton for angles, 2.5° to 15°. with a mapnetic ion analyzer. 
Presents data on scattering without charre variation for single- 
charge atomic ions He*; N*, ect. The number of scattere! icns 
quickly falls with increasing angle of declination. For a unicue ener? 
in the «one of small angles the heaviers are ecattere® more strongly. 
Establishes that the scattering of the molecular ions ms, HY, Hy 

at angles greater than 2.5° 4s accompanicd by dissociation; the™ 
scatterin: of Ar**, by electron capture. Thanks V. M. Dukel'sktly 

for his advice and I.P, Skal-skaya “for her mathematical computations. 


| 
1 
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Submitted *s February 17, 195) 
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6 jredia Chemistry - Atom, 23 


Abst Journal: Referat Zhur - inte, No 19, 1956, 60699 


Author: Fedorenko, NH. Ve 


Institution: None | : 


Title: Composition of Slow Ions Formed in a Gas During Passage of & Beam 
of Positive Ions 


1 erect . ; 
paviaialt Zh. tekhn. fiziki, 1954, 24, No 11, 1950-1956 


' 
\ 
tigated the composi=~ 
' Abstract: With a dual mass-apectroemetric unit was inves 

H — tion of slow ions _{orned in neon, argon, krypton and et te Pe 

: pressure 2~3 + 10°" Torr. on passage of beams of ions Ar No 

end Art, era by voltage of 10 and 20 kev. peseage — i 
Ar* and fe. oe Ar, Kr and No are formed, respect Aa ae 

| | 
: | 
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yi 
fons Ar? and posaibie small amounts of 2 
little N; ris setts amcunt of Nt increasing vith energy of 
raayery peam, which may be attributed to intreas section 
of 8 


ociative icnization Np. On passage of Ar through Ar and 
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i huge eae 
usar /Phygics . Scattering of A ions FD-3149 Riso 
64 new 
cad Wee ** MEP sisf” M26 
Author . Kaminker, D- M-+ Fedorenko, NV 


Title Single scattering of ions of argon during stripping in a gas 


eo texn. fiz-, 25, No 13 (November), 1959, 2239-2255 


Abstract : The primary beam consists of gingle-charged jons of argon with energy Xe) 
to 150 kev. Under conditions of single collisions of ions At with atoms 
of argon the authors investigate the angular distrjbutige for; 1) ions 
at scattered with change of charge, 2) fast ions act, av", A + a’* formed 

during stripping (i.e. processes at aer, ptepadt, at—va't, ptpaor), 

3) fast neutral atoms arising during resonance overcharge (i.e KY=pA°). 

They carry out the measurements in the limits of angles of deviation 0 to 

15° from the direction ‘of the primary beam. The authors develop & general 

method that permits one to calculate the absolute differential cross~ 
section of the process of scattering with change of charge (ad/aw) for 
all angles qncluding 920°. They discover that overcharging and scattering 
with change of charge are realized mainly for small angles of diviation; 
at large angles of deviation stripping predominates - On the curves 
ag/awat (9) for scattering with stripping there exists a central maximum 
at 980°, and @ second maximum shifted from direction of the primary beam. 

The angle corresponding to the position of the second maximum increases 

with increase in order of stripping and with decrease of initial energy 
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FD-3145 


10013-3 


© ge Bis, HRT Beer 


Card 2/2- 


Institution 


Submitted 


APPROVED FOR RELEASE: 


of the ions. On the basis of the curves of angular distribution the 
authors compute the integral effective cross-sections of the processes 
of eR SNE For initial energy of the anne Ta75 kev they find: 
%-2%1.-4/1019, AO a 6 -1,6.0/101%, 6 .531.8/10) cm. The 
authors also investigate scattering with stripping for the process 
At-» AM aiso in helium, neon, and krypton. They thank Professor V. M. 
Dukel'skiy for his attention, advice, and judgment of the work. Six 
references: e.g. I. P. Skal'skaya, ibid., 24, 1912, 1954. 


May 27, 1955 
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USSR /Physics - Ion collisions FD-2509 
card 1/1 Pub. 146 - 9/19 
Author : Dukel'skly, V. M-; Fedorenko, N. V- 
Title : Losses of two electrons by negative ions in collisions with atoms 
and molecules 
| Periodical : QZhur. eksp. 1 teor fiz., 2y, October 1955, 473-478 we 
| Abstract + In single collisions of the ions Cl”, Br”, I”, Na-, Sb-, Bi~, Sb2 


(energy 5 to 17-5 kev) with helium and argon atoms, and also with 

. nitrogen and hydrogen molecules, the author observed the appearance 
of positive ions formed as a result of the ioss of two electrons by 
the negative ions. The effechive cross section for this process is 
of the order of 10-17 to 10-16 cm@. For the ions Sb5 and Bis the 
author observed dissociation with the appearance of not only neg- 
ative but also positive atomic ions. Three references: €-&- Vv. M. 
Dukel'skiy and E. Ya. Zandberg, ibid., 21, 1270, 1951; N- v. Fedor- 
enko, ZhTF, 2, 769, 1954. 


Institution + Leningrad Physicotechnical Institute, Academy of Sciences of the USSR 


Submitted : May 27, 1954 
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A SR/Blectronice - Gas Discharge and Ges Discharge Instruments H-7 


‘kbs Jour: Referat ghur = Fizika, No 5, 1957, 12343 


Author : Fedorenko, Nove, Afposimov, v.V., Kaminker, D.M. 

— si ; 
Inst - : Leningrad Physical-Technical Institute, Leningrad. 
Title ; Capture of Electrons and Tonization Upon Interaction of 


Single-Charged Positive Ions with Gas Atoms. 


orig Pub : %h, tekbn. firiki, 1956, 26, No 9, 1929-1940 = it 


a. Abstract : A measurement Was made of the effective cross sections for 
the capture of electrons by fast ions ( o o)» for the for- 
mation of free electrons ( g= ), and for the formation of 
slow ions (04 ) in the case of interaction between ions 
Het, Ne*; Art, with atoms of He} Ne, Ar, and Kr. The ions 
had an energy To + 3 -- 180 kev. ‘The experimental accura~ 
cy wast 10%.. The dependence OolTo) has maxima for 
Art-Kr, He'~Ne, Ar, Kr. For. the pairs He’=-He, and Ar -Ar, 
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USSR/Electronics - Ges Discharge and Gas Discharge Instruments H-7 


Abs Jour : Referat Zbur - Fizika, No 5, 1957, 12344 


Author : Fedorenho, Nal, Agrosimov, V.V. 
mitia : Yonization of Geses by Tons of He®, Ne*, and Ar* with For- 


mation of Multiple-Charged Tons Upon a Single Interaction. | 
oeig Pub ; mh. tekhn. fiziki, 1956, 26, No 9, 1941-1954 : | 


: Ine ‘on to the setup previously described (Abstract 

eaeae © Lemans work Sreeaciet involves the use of a slov~ 

‘don analyzer. From the relative intensity of the one 

of the’ spectrogram, the authors determine the pres 

tions foe the formation of slow miltiply-chareee ) a te 
( @,,) by interaction of Het, Ne*, and Ar’ wi = ate 
Tq a4 ~e 180 kev, with atoms of helium, neon, ergo is ad 

erypton gas. The random errors in the ote ye 4 

ted to = 12.5%. Plots ave given for Son(To or 
following ions: ii geet pins y Boot 
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uSSR/Nuclear Physic! - Origin of Charged and Neutral Particles 
through Matter 


Ref Zhur - Fizika, lo 1, 1957, No 584 


-Dukel'skiy, V-M., Atrosimov, v.V. and Fedorenko, B.V. : 
: Leningrad Physical~ fechnical Institute o e ademy of Sciences 
: Transformation of Positive Helium Atoms into Negative Ones by 


Collision with Atons of Inert Gases 


gh. ekeperim. 1 teor. fiziki, 1956, 30, No h, joo-793 


. Tt was observed that negative He ions are formed vhen 15--175 kev 


He* ions pass through a sctttering chamber filled with Kr, Ar.j¥or He. 
The He” ion yield was 1.4 x 2 -12 amp when the chamber was filled with 
Ar at a pressure of 2.5 x 07" mm mercury, the Het ion energy being 

80 kev and the Het current being 3.3 x 10°? amp. The He~ ion yield 
varies linearly with pressure, up to 5 x 107% mm mercury. This indi- 
eates thg charge exchange etween Het and He~ results from & single 
collision. Dependig on the energy of the Het ione, the charge exchange 
cross section has a characteristic maximm near 60-70 kev; the value 

of this meximm is 1.5, 0.7, and 0.2 x 10°29 em2 for Kr, Ar, and Ne 
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, , c~6 
Category ; USSR/Nuclear Physics - Origin of Chargef and Neutral Particles 
: through Matter ' 


Abs Jour : Ref Zhur - Fiziki, No 1, 1957 No 584 


: -21 2 
rder of 10 em. 

. The cross section for He is on the o | 

SO jon in the ground state ei reerherg ee 2's : 
that we deal here with a netastable S 

aprinap te lifetime of which shouliit be on the order of 10 ent (oe 
time Of flight of the He ions in the instrument was approx y 
sec at an energy of 60 kev). 
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paner submitted at the Third International Conference on Caseot 
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Electronics, Venice, 11-15 Jun 57. 
601665 
+ 
zt TERS os F 7 


CIA-RDP86-00513R000412610013-3" 


APPROVED FOR RELEASE: 03/20/2001 


"APPROVED FOR RELEASE: 03/20/2001 


Tiel Se 


CIA-RDP86-00513R000412610013-3 


FEDORINKO, I. V. Los cow 


"Cross Section for Ionization ond Electron Transfer 
Occurring in Collisions of Positive Ions in Energy 10-160 kev with inert 
Gesses Atoms," a poper presented at the Third Internationsl Conference on 
Gaseous Mlectronics, Venice, 11-15 Jun 57. 


601665 
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Salts of Pree dithiocarbamic acids 
(MIRA 11:3) 


the determination of rhodium and f{ridiunm. 


~2382 O '57. 
oe OO cate acid) (Rhodium) (Iridium) 
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* MITLE: Investigation of the Energy of Multi-Charge Ions Formed at the 
Ionization of Gas Atoms by Positive ons (Issledoventye energii 
mnogozaryadnykh jonov, obrazuyushchilsya pri jonizatsiil atomov 

gaze polozhitel 'nymi jonami)- 


PERIODICAL: ghurnal Tekhn. Fiz» 1957, Vol. 27, Nr 41, Pps 2557-2572 (ussR) 


ABSTRACT! The results of measurements of the magnitude of the kinetio en- 
ergy of secondary argon-ions with charge of from 1 ~ 6 at varie 
ous angles of flight are given. By means of these resulte the 
magntude of the whole inelastic energy -1088 at the ion-atom ool- 

lision aré olassified. The analysis of: the experimental data was 
to the classical conception on the disper- 
The following was carried out in de- 
ith an energy of To = 719 keV pas- 
ged throug ed with argon. The kjnetio energy of the 
secondary ions + + 3+, avit, art, arot, which were 
found in consequencé of the jonization of the atons at single 
collisions, mined. The secondary ions outgoing in the 
d@ireotion 0 sam under the angles 119° L 9 <90° 
were {investigate f critical 
energies possess very wide: secondary ions 
card 1/3 with kinetic eneré f to some thousand elect- 
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ron Yolt were discovered. At angles of flight of 9 < 85° in a 
number of cases & olear separation of the secondary jons into two 
energetic components: & soft and a hard one, were observed. The 
authors show that the possibility of the existence of both conm~- 
ponents results from the analysis of the consequencies from the 
energy-as well as from the momentum conservation theorem. The 
dependancs of the mean kinetio energy of secondary ions in the 
case of the hard component on the angle of flight was measured. 
The mean quantity of inelastic energy loss R at the jon-atom _ 
collision was classified. The authors show thatthe magnitude RB 
can be manifold greater than the sum of the atom-ionization 
potentials for all electrons becoming free at the formation of 
the secondary ion with multiple charge. The authors assume that 
this is connected with the transfer of a considerable kinetic 
energy by means of the electrons which are removed from the shells 
of the ion and the atom in consequence of inelastic collision. 
They conclude that, with given relative velocity of motion the 
magnitude R ig determined by the minimal distance to which the 
nuclei of colliding atom particles approach. The nost probable 
number of electrons which are removed from the shells of two col- 
liding particles corresponds tothe given magnitude R,3 there are 
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to figures and 5 Slavic references. 
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ASSOCIATION: 
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AVAILABLE: Library of Congress 
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GITLE: he Investigatior of the Angular Distribution of Secondary Ions 


Formed at. the Ionization of Gas Atoms by Positive lons (Issledo- 
_vaniye ugl.ivykh. vvwpredelenly ytoriohnykh ionov, obrazuyushchikh- 
‘sya pri donizatei:) atomov gaza poloshitel 'nymi jdonami : _ 


PERIODICAL: Zhurnal Tekhn. Pit, 1957,Vol. 27, Hr 11) PP- 2573-2582 (USSR) 


ABSTRACT: ‘The conditions on shioh the inelastic processes ocour which are 
- a connected with the jonization of gas-atoms, j.e. of the atom — 
artiole stuck, 3.°¢ explained. The angular distributions of art 
weet ard+ ,ar4t aro’, Ar6+ — secondary ions which are formed in 
consequence of thef onization of argon atoms by Art. ions with an — 
energy of from to to 154 keV as well as by Net- ions with an. 
energy of 75 keV at single collisions, are investigated. Aslo the 
angular distributions of Het, Ne2+, NeJ+ - secondary jons which 
are formed at the jonization of neon- atoms by Art+ ions with an 
energy of 75 keV are investigated. The angular @istributions were 
investigated within a range of the angle of flight of 77° # 929 
i.e. the angle between the direction of motion of secondary ions 
and that of the primary beam). With every angular -distribution 
curve a maximum was found. The angle of flight corresponding to 
the position of the maximum deoreases with the increase of the 
Card 4/2 charge of secondary ions as well as with the decrease of the ki- 
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by Positive Ions. 

ions. In the case of a decrease of the 

s the mean kinetio energy of ions increa- 
sults the authors conclude thatithe 
yeases with the removal of a great 
ter approach of the nuc- 


The Investigation of the Angular Distr 
Formed at the Ionization of Gas Atoms 


charge of seoondary ion 
ses. From the experimental re 
probability of ionization inc 
number of electrons in the case of a gras 
lei of colliding partioles. By means of a com 
vestigations of the present work with that of Kaminker,D.M. and 
N.V. Fedorenko in Zhurnal Tekhn.Fiz-, 1955,Vol- 25, pp-2239 the 
presence of a relation between the angular distribution in the 
case of inelastic dispersion of the stricking as well as of the 
target atom particle is stated. There are 6 figures, 1 table and 


5 Slavic references. 
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"Tonization of Molecular Hydrogen by Protons," 


paper presented by Fedorenko at Conf. on physics of Electronics & Atomic Collisions, 


New York University, 27-28 Jan 1958. 
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> AUTHORS: Afrosimov, V-Ves Il'in, RN.» s0v/57-23-10-27/40 
Fedorenko, N.V. 


TITLE: Ionization of Argon by Hydrogen Ions (Ionizatsiys argona 
jonami yodoroda 


PERIODICAL! Zhurnal tekhnicheskoy fiziki,Vol 28, Nr 10, PP 2266-2274 (USSR) 


ABSTRACT: This work was intended to furnish information on the chargé 
composition of the secondary dons and on the total cross section, 
which oan be asoribed to the production of free electrons and of 
secondary ions in the collision of hydrogen jons with the argon 

atoms. Argon was used as & gas target for the reason that it 
yields the most detailed data on the ionization py electrons and 
jons. The experimental method has already been described accurate- 
ly in the papers cited by references 1 and 2. The experimental 
set-up 48 a whole has been described in the paper cited by refer- 
ence 9. in this paper only @ short description of the experimental 
conditions is included. The charge composition of the secondary 
igne of argon whioh are produced py a single collision of the H’, 
Hos and H, ions with the argon atoms was the object of study in 


card 1/3 this work. The energy interval of the primary ions extended from 
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5 - 160 keV. The following quantities were determined: The total 
cross section of electron capture by hydrogen ions (6) and the 


total oross section of free electron production (6/,) and of Ar’, 


ea ar’, and ar’t secondary ion production, which are denoted 
by 64? 6'o2? 603° and G4) respectively. It was found that 6 


in all cases decreases continuously with an increasc in the velo- 
city of the primary fons, whereas the curves G{q)exhibit a maximum. 
This maximum is located near yelocities which are about the value 
o/h (according to Bohr (Bor) the yelocity of the electron in the 
hydrogen atom equals 2,2.10 om/seo). The curves Boa(¥)s 0; (¥) 
and 64) exhibit @ maximum in the same velocity region. The 


maximum values of the corresponding cross sections for an elec- 
tron impact are, according +o data provided py W. Bleakney (Blik - 
ni) (Ref 3) by many times smaller. The cross sections of the pro- 


Card 2/3 duction of secondary ergon jons by ions Hy a , and ay are 
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Oduotion by He* and Ne” ions travelling 
pertaining data being provided by 
t the cross sections of the produc- 


ions inorease with the nuclear charge 
If the ionizing particles are mlti- 
ponding cross sections increase with 
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” AUTHORS: Afrosimov, V. Vey Il'in, R. His sov /56-34-6-5/51 
_Fedorenkos He-¥r— 
TITLE: ' fhe Ionization of Moleoular Hydrogen vy the Ions et 34 
and Ht (Ionizatsiya molekulyarnogo vodoroda ionami Ht, 
HS and HS) ne 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1958, 
Yol 34, Nr 6, pp 1398 - 1405 (USSR) 


the ions. HT, Hy and Ht and the distribution of the secondary 


dons with respect to e/m in the eneréy interval from 
5 ~ 180 keV. The experimental device and the method of 
the investigation were described in a previous paper 
of the authors (Refc 14,15)» The beam of the primary ions 
(which is homogeneous with respect to the encrgy and 
composition entered a collision chamber. The low pressure 
(from 1.10" to 14521074 torr) implied the homogenenusness 
of the collisions of the primary ions with the gas mole- 
cules. For the analysis of the secondary ions with respect 
Card 1/4 to e/m a magnetic mass spectrometer (with sectors) was 


ABSTRACT: This paper investigates the ionization of hydrogen by 
: 3 
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The Ionization of Molecular Hydrogen by the Ions sov/56-34-6-5/51 
Ht, Ht and Hy 
2 3 
connected with the collision chambers The ion urrents 
in the analysator amounted to 2.10" ©. 9,107 7A. Three 


diagrams show the total gross sections of the capture 
of the jons‘B’, Ho and H,} these cross gections are 


plotted against the velocity of the primary ions. The 

first diagram gives also the theoretical dependence for 
the charge-exchange of protons in atomar hydrogen. The 
pair 27 Ho ig not a resonance pair. It seems that. the 


electron is captured to an excited level of the molecule 
H,. The capture of an electron py the ion Ht is a 
osmplex process a8 the stable state of the fholecule By 


ig not known. This capture probably causes the dissociation 
of Ht into a molecule H and a hydrogen atom. The cross 
section Op4 of the prodliction of the secondary ions 

2 


Ht io the sum of the cross sections of the ordinary charge 
exchange and of the ionization with the removal of one 
_ Card 2/4 electron. In the region of the velocities of the primary 
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The Ionization of Molecular Hydrogen by the Ions sov /56-34-6-5/51 
HT, HD and Ht. 
3°. 
ions vder/ the cross section of the ordinary charge ex- 
change form the main portign of the cross section 
og: But in the region v>e /}the principal part of oy 


is formed by the cross section of the ionization. In the 
region ve*/h the cross section O,+ is the greater the 


more nuclei make up the primary hon.’ In the same region Ont 
2 


decreases continuously when the velocity of the primary 
fons inoreases, and it is greater than the corresponding 
cross section of the electronic impact. The following 
part of this paper deals with the production of secondary - 
protons. The cross section of this production is smaller 
than the cross section of the production of the molecular . 
jons H,e The secondary protons are produced mainly by the 
dissootation of H, ions. The last part of this paper 
deals with the productions of free electrons. The authors 
thank y.M.Dukel'skiy, Professor, and 0.B.Firsov for the 
Card 3/4 discussion of this paper and for useful oritical remarks. 
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‘by the Ions 
; The Ionization of Molecular Hydrogen by 


HY, Be and Hy 


There are 7 figuress 
of which are ‘Soviet. 


4 table, and 16 references, 4 
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report presented at the sth Intl Conference on Toniat 
17-21 August 1959. 
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AUTHORS: Il'in, R. Ne, Afrosimov, V. Ves 
Fedorenko, N. Vv. 


jonami Ht i Hd) 


Ss 


TITLE: ~ Tonization.of Air by H* and Hp -Ions (Ion 


ov/56-36-1-7/62 


izatesiya vozdukha 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1959» 


Vol 36, Nr 1, PP 41-48 (USSR) 


ABSTRACT: Hitherto, the jonization of air 
mainly in connection with inves 
dependence of the proton range 
section was only inaccurately d 
measurements of the ionization 


by ions h 
tigations 
(Ref 1), 8 
etermined 
cross sect 


as been investigated 
of the energy 

nd ionization cross 
(Ref 2). Direct 

jon in air by protons 


are not known to the authors. In the present paper collisions 


between positive hydrogen ions 
vestigated, and the formation 0 
out of electrons and electron e 


and air mo 
f secondar 
xchange is 


lecules are in- 
y ions vy the knocking 
observed. The total 


jonization cross section is measured by means of electron Tre~ 
gording during the passage of an ion beam through air. The 


simultaneous electron capture 0 
gated by reference 4. The inves 


Card 1/4 the secondary ions was carried 
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spectrometer. Also the production eross sections for these 
ions was determined. 

oribed in references 

monochromatic jon beam pene 

in whioh air pressure amounts It contains 
a measuring condenser, which, by mean ent, 
permits datermination of 6, and 6%_ oro7s pections. the 
total capture oross section is Se = eo @_, and for 
the production cross section of secondary ions it holds that 
Gane = A gy Olgns ( 6 ane = relative intensity of Ant-ions)- 
The total measuring error amounted to about +12 %, in which 
case +6 % related to pressure- and +6 % to current measure- 
ments. Spectrum lines were recorded of the following ions! 
nt, oF, nt, ot, nit, ott, art, and in the residual gas 
(Sfter evacuation of the chamber, pressure 5.107 torr) 

Ht, Hy and HOt. A spectrogram of these secondary ions is 
shown by figure 1- 

Results: Total capture oross section of electrons by primary 
jons: Results are'given by figure 2 (energy dependence of 
610) comparison petween measured data with the results of 


card 2/4 references 4, 7 6). 
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Ionization of Air by ut and Hp id i ome 


Total ionization cross section & _: Energy dependence 6 _ (Ey. oe 
ig shown by figure 4, the velocity dependence by figure 5. "a 
For Ht at 60 keV, " ex 6.3.10"! om? and for HS at 140 keV: 
Co ~~ 1.2.10719 cm@ is given. The maximum in an energy TE ge 
of 50 - 120 keV is given as amounting to @.6 - 42.5).107! em. 
From measurement of velocity dependence it follows that air 
4onization by protons and H4-ions takes place in the velocity 
range of v<@ /i , where there 4g no ionization by an 
electron collision. 
Production cross sec ons: Figure 6 shows the 
energy dependence of 6’ ,rs in the of ionization by 
7 shows the same tion 
tion of simply charged mo 
in nitrogen an also investigated, 
6, ne on the velo qtmary ions is shown for nitrogen 
by figure 8 and for ox e 9. Purthers results of 
production cross section measurements of single - 4nd double- 
charge atom ions jn nitrogen and oxygen are given. The 
production cross sections & ott and 6 yt+ have a maxinun at 
ym (1-165) e@/fir Son © 1.107'? om? and 6’ y+e re 8.3.10" Sorh 
Card 3/4 and in the case of ionization by Hp BO ot+ = 2.9.10-17 cm 
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Dukel'skiy and also O. 
There are 9 figures, 


ces, 4 of whioh are Soviet. 
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AUTHORS: edorenko, N. Vey Afrosimov, Ve Vis s0v/56-36-2-6/63 
Il'in, Ro Nes “Kaminker, De M. 
TITLE: The Dissociation of the Molecular Hj-Ion in Collisions ina Gas 


(Dissotsiateiys molekulyarnogo iona H pri stolknoveniyekh v gaze), 


PERIODICAL: mhurnal eksperimental ‘noy 4 teoreticheskoy fiziki, 1959s 
Yol 36, Nr 2, pp 385-392 (USSR) © 


ABSTRACT: In the. introduction, the following possible dissociation 
processes in inelastic collisions are discussed: 


+ o |. + - + 
Hy Hy | ; : H,— # +H. 
atom +B abut + 
Hoi +e HH + H* 

+ ” - 

HH +H 


Salpeter (Ref 2), Bffat (Ref 3), Fedorenko (ref 4), Damodaran (Ref 


et The publications dealing with this subject, Fogel' et al. (Ref 1 
card 1/3 and others are discussed. © 
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in Collisions in ® Gas mes 


The present paper gives a report on the results obtained by 
measurements of proton formation cross sections in a energy 
4nterval that is between the intervals investigated by 
references 4 and 5. Investigations were carried out in the 
atomic gases helium and argon 48 well as in the molecular gases 


spectrometrical device such as is described by references 8 and — 
9. The collision chamber and the analyzer used is shown in form 
of a schematical drawing (Fig 1) and is described. For the 
investigation of scattering & similar method wes used as in 
references 11 and 12. Measurements were carried out for 


Ho~ion energies (T) between 5 and 160 kev. The formation cross 


sections for protons and H’-ions were investigated results are 
shown by diagrams (Figs 2-5). For hydrogen and helium the course 
6 a(t) shows two maxima, 4 broad one in the range of 


400 ~- 160 kev, and a smaller one at about 15 kev (Figs 2, 4). 
For argon and air the curve at first takes a curved, and from 
about 40 kv onwards, a nearly linearly rising course (Figs 3» 5). 
card 2/3 The cross section of the formation of negative 4ons was measured 


APPROVED FOR RELEASE: 03/20/2001 


CIA-RDP86-00513R000412610013-3" 


"APPROVED FOR jmuaanen pecige lmmeey CIA-RDP86- pope otouusn ener 3 


— oz . z ai 
= se ait eae ae ac Z md eee oary DOr or eo Be 
et = — 


The Dissociation of the Molecular H>-Ion SOV/56=36-2-6/63 
in Collisions ina Gas j 


only in argon for 12 kev “Oye 1060107 "om, With an energy 


increase: of up to 180: kev,- Oy showed a monotonously steep 


inorease. The authors further investigated the angular 
distribution of H, F-ions with a primary energy of .24 kev scattered. 


in. argon without a change of e/m, as well as the distribution. ofthe 
Ht and H™ ions formed as a result of dissociations. Figure 6 
shows: the course followed by the angular distribution f (@) in 


collision chambers with 5.10 Storr and 1.5. 1074torr(ar). The 
authors arrive at the conclusion that with a decrease of the 
distance of closest approach of the nuclei of the colliding 
atomic particles, the relative probability of scattering with 
dissociation inoreases. The authors finally thank 0. B. Firsov 
and V. M. Dukel'skiy for @isoussions. There are 6 figures and 
20 references, 13 of which are Soviet. 
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AUTHORS: Fedorenko N. Ve 2 pelyaeys Vv. Ae 
TITLE: Letter to the Editor. Maximal Cross Section of a 
Nonresonance Charge Exchange 
PERLODICAL: Zhurnal eksperimental ‘noy 4 teoreticheskoy fiziki, 
1959, Vol 37, Nr 6, pp 1808-1810 (USSR ) 


ABSTRACT: the reaction 17 + A 51° + at AE (where AE is 

defect in resonance) was taken as the definition of the 

nonresonance one-electron charge exchange. The previous 
studies of N. V- Fedorenko (cf., Zhur. Eksp- i Teoret. 
Fiz., 24, 2113, 1954) and N. Vy, Fedorenko, V. VY. Afrosimov 
and D. M. Kaminker (cf. ipid., 26, 1929, 1956) show that 
with an increase in the absolute magnitude of the 
resonance defect AE the velocity corresponding to 
the maximal cross ection Cosa) snereases according to 


the Massy criterion. An analysis was made which de- 
termined the effect of One on the absolute magnitude 


Card 1/4 of the resonance defect and on the numerical order of 
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the atom-target, N- It was shown that © ns increases 


with an increase in N and decreases with an increase 
in [ae ( Two characteristic cases are possible for 
an hon and different atoms: (1) rf |AE| increases 
uninterruptedly and N decreases, the © nax decreases 


rapidly so that both factors act in the same direction; 
(2) If both |QE| and N increase, both factors have 
the effect in the opposite directions, and the term 

on gradually increases in ite transition from one 
attiA*to another. These characteristics are illustrated 
graphically in the figure below: 


card 2/4 
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Mf NOE lev 
The graph shows the relation between Ojax ({AE l) 
+ 


for one-electron charge exchange Cr, Het, and H in 
inert gases. The points corresponding to charge eX- 
change of the same ion are connected by 4 line. The 
increase in Cmax with increase in N during charge 


exchange in inert gases can be explained by the 
increase in the dimension of the external shell of 
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the target atom or by the decrease of the first 


Jonization potential. A similar increase in Oe 


with an increase in N and a decrease in | AE| was 
also observed for two-electron charge exchange of 


He’ ions in inert gas, which leads to the formation 
of metastable He- ions (cf., V. M. Dukel'!skiy, V. V- 
_Afrosimov, N. Vv. Fedorenko, Zhur. Eksp. 1 Teoret. 
Fiz., 30, 7Sés 1956). There is 1 graph; and 11 ref- 
erences, 6 Soviet, 4 U.K.; 1 U.S. The U.S. and U.K. 
‘peference’s are: J. B. Hasted, Proc. Roy. Soc., A205, | 
421 can J. B. Hasted, Proc. Roy. Soc., A212, — 
935 (1952); Js B, H. Stedeford, J. B. Hasted, Proc. 
Roy Soc., A2e7, 166 (1955); H. B. Gilbody, J. B. 
’ Hasted, Proc. hoy Soc., A238, 334 (1957); R- J- 
Carbone, E. N. Fa's, E. Everhart. Phys. Revs 102, 
1524 (1956). 
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AUTHOR: Fedorenko, N. V. sov/53-68-3-7/11 


TITLE: Ionization in Collisions of Ions With Atoms (Ionizatsiya pri 
stolknoveniyakh ionov 8 atomami) 


PERIODICAL: Uspekhi fizicheskikh nuk, 1959, Vol 68, Nr 3, pp 481-511 (usSR) | ‘ 


ABSTRACT The present article gives a detailed survey of experimental nethods— 
ana of the present stage of the results of the aforementioned ; 
ionization effects. Above all, the jonization by electron loss is 

investigated while the processes of electron capture are dealt 
with in a cursory manner only. Energy is divided into % ranges’ 
The ev-range (E<1000 ev), the wev-range (1 & BE € 1000 kev) 
and the Mev-range (E> Mev). The survey is confined to ion 
energies in the ev- and kev-rangé@e Sectim.I: The total 
{onization. crqss section (the jonization processes and the 
methods of determining the total ionization cross section, 
experimental data of the years 1950-58, 2 tables, 3 diagrams 
composed from numerous publications (among others Fedorenko, 
Afrosimov, Kaminker, Ti'in); interpretation of data given on 


the basis of simple examples nt - H, RY - He, HY - Hoy theory 
cara 1/3 developed by Firsov, dependence of the total ionization cross 
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ording *0 Firsov (Fig 4)). Seotion Ils |; 
of the formation of multiply charged fons © 
jon of cross section, formation of 

ts obtained in 


n of secondary Ar-ions 


section on yelooity acc 


result 0 

velocity dependence © the ‘formation cross 

primary ions, table 4). IIt: Scattering in collisions of 
aiscussion of 4 


{onizations (general theoretical discussions, 
jnelastic collision of two particles of 


velocity diagram for 60 
tigation of angular aistribu- 


tion, schematical represe 
investigation 
Afrosimov, and Kaminker 

with @ variation of e/m angular distribution of arlons jonized 
with aifference intensity, figure 12)3 scattering of secondary 
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80¥/53-68-3-7/11 
ions (Figs 13, 14); the approximation of nuclei and the 
inelastic processes (Figs 15, 16), the energy losses in 


inelastic processes (Fig 17, Table 5). The entire material was 
obtained from already published articles, 


There are 17 figures, 
5 tables, and 68 references, 31 of which are Soviet, 
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SOV /57-20-1-8/18 

AUTHORS: _Fedovenko, N. V., Filippenko, L. G., Flaks, I. P. 
TITLE: Scattering of Multiple Charged Ions With Simultaneous 


Electron Capture 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol 230, Nr l, 
pp 49-56 (USSR) 


ABSTRACT: Introduction: Except for the art Ar’, seattering of 
multiple charged ions with simultaneous partial or 
total neutralization has not yet been studied, and 
the authors undertook to measure the scattering of 


is z 
particles obtained from primary Kr’, Kr“t, Kr ah 


and Ne“t tons after their partial or total neutralization 

in neon or crypton, The authors investigated at the 

same time the small angle scattering of tons without 

change in charge which can differ from the elastic 

process by exciting or Lonizing the atoms of the 

seatterer. (I) Methods of measurements: The apparatus 
Card.1/10 consisted of a mass-monochromator producing, u 
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Scattering of Multiple Charged Ions With 11229 
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monoenergetic primary ion beam, a scattering chamber, 
and a movable magnetic analyzer. The diagram is shown 
in Pig. 1. 


e 
s2 


Fig. 1. Schematic drawing of 
the collision chamber and the 
analyzer. 0) center of ro- 


tation of the analyzer; (c,) 


deflecting condenser; (F,) 


collector of the primary 
beam; (Fo) collector of fast 


Lous; (F5) collector of fast 
neutral atoms; (S,) entrance 


slit of the collision cham- 
per (size 4 x 1 mm); (Sp) 


exit slit of the collision chamber (size 10 X i me 
(Sz) adjustable entrance slit of the receiver Fo} 8.5) 


Card 2/10 entrance slit of the receiver Fs (size 4X 2.1 mm). 


See EER ME Re MRR 
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Neutral particles reaching Pa deseribed in detail by 


Flaks and Solov'yev (ZnTF, XXVIII, 599, 1958) were 
registered by means of secondary emission. All 


measurements were made for incoming lon energy of mn 
45 kev. Keeping the pressure between 0.5 and 1-* 10" : 
mm Hg the authors maintained single collision conditions. 


Incoming beam was of the order of 107! a, for singly 


fonized atoms and 107° to 1079 a, for the doubly and 
triply ionized atoms. They measured differential cross | 


2 zs 
section:‘not smaller than 1 ° 10 com .* sterad 1 for 


-15 2 -l 
singly fonized atoms » 1° 10 em’ + sterad ~ for 
Ayo see AO om? - sterad+ for triply charged 
fons. Investigation in the 2.5 to 8° region showed 

that in this interval the effects are below the : 
sensitivity of the apparatus. Probable error was between 
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+ 20 and 25%. (II) Results of measurements: 
Figure % and 8 represent typical results. Overall 
cross. section was defined as ys 


c= (2), . @ 


f=0 


The authors concluded that, (1) scattering with a 
total neutralization of primary ions favors smaller 
scattering angles while processes with partial neu- 
tralization occupy a wider region; this is true in 
the case of scattering on the same kind of gas or on 
a "foreign" element. (2) The larger the number of a 

electrons captured during the full .neutralization, ‘ 
the wider the scattering angle distribution of particles 
(see Fig. 8). (III) Evaluation of results: The 
authors estimated the value of the total cross-section 

‘ using the equation 


mat) — # . 
ayy = 20 (2), sin 6@d® (3) 
0 


Card 4/10 where 0... 


fixed the angle beyond which the effects 
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Fig. 3. Scattering of 


ke°* tons in Kr. (1) 
scattering without . 
change or charge; (2) 

fc) 
transition kr *—>kr F 
(3) transition Kr +_s 


_ 3 krt; (4) overall 
cross section G( Q ). 
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th 
Fig. 8. Scattering wi 
full neutralization of 


+ 
fons. (1) Kr—> 
eS kre in K (ordinate 


five times reduced); 

: ° ; (3) 
(2) Kr’ —> Kr’ in Kr; : 
Kr?t> Kr° in Kr3 oo 
_»Ne° in Kr; (5) Ne 
—> ne? 4n Ne. 
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were below the sensitivity of the apparatus. Compared 
with results obtained by Flaks and others, who measured 
the cross-sections directly, the discrepancy Was 

never greater than 45%, which was within the limit of 
errors of both sets of measurements. To estimate the 
distance of approach, the authors used the classical 
representation of trajectories, justified in view of |. 
the small incident energies, and computed the sighting 


parameter p (6 o) 


(8) = y: r b> (#) sin 0d0 -V 2 C G(®)sin @d8. (6) 
ay T \do}sy . % 


Table 2 contains computed values of Pp ae] S along wih 
with the values of 0 for which the sighting parameter 


is practically equal to the smallest 4nternuclear 
distance r,0f the two colliding. particles. 
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7 Table 2. 
= Par % (90, Het , 
2 eee eee ee 
1 . 2 3 4 
KrtinKr wee eee’ ise fl | 8 
: KritinkKr. ss eee (on 15 15 
Kit inNe wees a 25 5.2 
Nethis New. eee es 0.9 ae 3.5 
“Nett inKr 2 ee ees | 09 2 5.1 
Krit inKre ees ae} 05 23 6 


The fourth row in Table 2 was computed using, values 
or formulas from the book by Gambosh (Statistical 
Theory of Atom and Its Application, IL., M., 1951). 


Whenever p ( @,) came out larger than Py + Ta) 


the authors deduc 
not applicable. 
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looks like V(r) curve 1 in Fig. 9. 


If there 18 no c 


is a total neutralization, 
-the same. In the case of 
hovever, the interaction F s given 
by the Coulonb curve 2. Professors V. M. Dukel 'skly 
and ), M. Kaminker discussed the results, and A. M. 
Shehenkov helped in the adjustment of the experi- 
mental devices. There are 9 figures; 2 tables; and 
card 9/10 13 references, 10 Soviet, 3 U.S. The U.S. references 
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are: EK, Everhart. R. S. Carbone, G. Stone, Phys. 
Rev., 98, 1045 (1955); R. S. Carbone, E, N. Fuls, 
kK, Everhart, Phys, Rev., 102, 1524 (1956); P. R. 
Jones, &. P, Ziemba, H. A. Moses, E. Everhart, 
Phys. Rev., 113, 182 (1959). 
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B106/B102 
AUTHORS: Flakes, I. P., Ogurtsov, G. N., Fedorenko, N.Y. 
TITLE: Production of alow ions in gases by fast atom and ion beams 


PERIODICAL: Zhurnal ekeperimental'noy i teoretioheskoy fisiki, v. 41; 
no. 4(10), 1961, 1094-1103 


TEXT; The authors determined the production oross section Oy of slow ions 


with the oharge k in order to explain its dependence on the charge of the 


primary particles. Collisions between Ne, Ar, Kr, and Xe atoms and faat 
Ne’, Ne’, Ne’, and net partioles, as well as between Kr and Xe atome and 


fast Kr’, Kr’, Kr°*, and xr°t partioles have been studied. The experimental 
arrangement whioh has been described previously (I. P. Flaks. ZhTF, 31, 

367, 1961), was supplemented by an analyzer for slow secondary ions tal: 

1). Measurements were made with primary particle energies of 3 - 30 kev. 

The ion production cross section was determined from the relative line 
intensity. In general, the overall error did not exceed 15%. It was x 
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found that, as a rule, Soy increases with the charge and the energy of the 


primary particles. In atom-atom collisions, only pure ionization ia 
responsible for the production of slow ions. With rising charge of the 
primary particles, ionization is more and more governed by the contribution 
of resonance charge exchange and of ionization with capture. The last 
item is evaluated for. collisions between atome and singly-charged ions. 
Professor V. M. Duke}'skiy is thanked for a discussion. There are 8 
figures, 1 table, and 9 Soviet references. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk 
SSSR (Leningrad Physicotechnical Institute of the Academy 
of Soiences USSR) 


SUBMITTED: Mey 29, 1961 


Fig. 1. Ion lyzer. Legends $C - focusing system, I - slow ions 
produced by a fast atom or ion beam passing through gas, C - capacitor, 
O - grid window, K - metal casing, KC - collision chamber, ll, - stop, 
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B109/B102 
RAb6,283 YO 
AUTHORS : Plaka, I. P., Ogurtsov, G. N., Fedorenko, N. Vv, 
TITLE: Ionization by collision between ne" and Xe and between : 
xe" and Ne atoms (n= 0, 1, 25 3s 4) vgs 
PERIODICAL: ot a 


ghurnal eksperimental'noy 4 teoreticheskoy fiziki, v- 41, : 
no. 5(11), 1961, 1438 - 1442 


TEXT; In order to clarify the effect of the charge of ionized atoms upon 
the production of free electrons, the authors measured the total aoniza- 
tion cross section 6 (accuracy 15%) for single collisions between fast 


charged and neutral atoms. A method described by N. Vv. Fedorenko, 

I. P. Fiaks, and L. G. Filippenko (ZhETF, 38, 719, 1960) has been used. 
The accelerating voltage ranged from 3 to 30 kv. Results of the measure- 
ments: The total ionization cross section o of Xe atoms as a funotion 


of the Ne™* 


velocity v is shown in Fig. 1. Fig. 2 renders o of Xe atoms 


as a function of the xe™* velocity v. It was found that o_ increased for 
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lie. Xe and decreased for ters Ne with inoreasing fast-particle charge 
n. The results are interpreted as follows: The increase of oO with 


rising charge of the fast particles is due to the possible exothermic 


ionization processes involving capture. In Ne"* - Xe collisions, the 
ionization process of Xe predominates over the stripping process of Ne 
which requires a considerably higher energy. The stripping process san 
add to a decent contribution only in Ne° - Xe collisions. The dependence 
is the opposite when ionization with capture is an endothermal process and 
when the main contribution to o_ is due to stripping of fast atomic 


particles. Professor V. M. Dukel'skiy is thanked for discussions. 
0. B. Firsov (ZhETF, 36, 1517, 1959) is mentioned. There are 2 figures 
and 8 Soviet references. 


n+ 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut (Leningrad 
Physicotechnical Institute) 


SUBMITTED: June 9, 1961 


Card 2/3. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3 


APSE Werte 
PEE TID 


$551 ) 
3/056/62/042/003/004/04 
gHCTIL 26,2312 | SE hat 42/003/004/049 


AUTHORS: Solov'yev, Ye. S., Iltin, R. Ney Oparin,y Vs Ass 
Fedorenko, N. V. . 


TITLEs Ionization of gases by fast hydrogen atoms and protons 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 


TEXT: The ionization of Ho» No» He, Ne, Ar, and Kr by fast hydrogen atoms KS 
and protons of 10 - 180 kev was studied, and the ionization cross section, 


the stripping cross section for fast hydrogen atoms, and the production 
cross section for slow ions with various i ratios were systematically 
measured to obtain information on the ionization of inert gases and 
nitrogen. The measurements were made by the'well~known condenser method 
which waS supplemented by the mass analysis of the composition of slow = 
jons. The experiments were carried out with a previously described device 
(Ref. 19: WN. V. Fedorenko, V. Ve Afrosimov, D. M. Kaminker, ZhTF, 26, 


1929, 1956; Ref. 20: N. Ve Fedorenko, V. V¥. Afrosimov, ZhTF, 26, 1941, 
1956; Ref. 211 V. V. Afrosimov, R. N. Il'in, V. A» Oparin, Yeo 5. Solovyevy, . 
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N. V. Fedorenko, ZhETF, 41, 1048, 1961). Accidental errors did not exceed 
+ 15%, except the cross sections 06 | and d 4, (t 30%). Theoretical and 

H 
experimental data were comparable only to a limited extent. The stripping 
cross sections calculated in the Born approximation showed satisfactory 
agreement for energies above 60 kev. When the energies were lowered, the 
divergence between the relevant experimental and theoretical curves in- | 
creased. Analysis of the experimentally obtained ionization cross seotions 
proved the applicability of the Born approximation for the range of high 
velocities v>Vo° For the range of low velocities v<viy however, it 


could not be applied any more, since the cross sections for ionization by . 
fast atoms were always a little greater than those for ionization by a 
protons. In addition, the oross sections for ionization processes of the . 

same kind increased with increasing target atom Z The stripping curves 

of the fast atom (cross section d4) and the curves of the production of 


singly charged ions of inert gases (cross seotion 554) have shown that in 
most cases they reach maxima at velocities VV): The peaks observed at | 
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lower velocities are qualitatively interpreted by a quasimolecular model, 
in which, owing to the drop of ionization potential, the peaks of the ; 
jonization cross sections are shifted toward lower velocities v<v¥y and it “| 


where the ionization cross sections are interrelated by o(H)/o(H*) >16 

From the point of view of the quasimolecular model, the proton-atom systen 

of the inert gas seems more stable with regard to ionization than the ; 
H-atom-atom system of the inert gas. The probability that a particle will 
be ionized after tne decay of the quasimolecule depends on the electron SS 
binding in the atom in question and on the ratio of statistical weights of” 
possible states of charge. These two factors may effect a "competition" 
between the ionization processes, which must influence the position of the 
peaks of the ionization cress section. The curves for the production of a 
singly charged ions of inert gases and for the stripping of the hydrogen 7 
atom confirmed the assumption that the position of the peaks depends not 
only on the ionization potential of the relevant atom but also on other 
factors. The maxima for velocities v~w(1i = 1.5)¥, were determined for 


cross sections 0, (B) and 0, (H") of ionization by atoms and protons, SES e 


respectively. The experimentally obtained position of the peaks on the 
Cara 3/4 
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curves of cross sections for production of slow argon and krypton atoms - dies 
also given. It is noted that, as in the case of krypton, the peaks on the. 
curves for two-electron and three-electron ionization (Go5(¥)s By3(¥)) of. 


argon correspond to about the same velocity bes As in the case of 


interatomic collision, the position of the peaks is presumably determined : 
by the ratio of the internal electron velocity of the second particle to 
the velocity of the relative motion. V. M. Dukel'skiy and 0. B. Firsov 
are thanked for valuable hints. There are 7 figures and 23 references: 
10 Soviet and 13 non-Soviet. The four most recent references to English- 
language publications read as follows: R. Curran, T. M. Donahue, Phys. 
Rev., 118, 1233, 1960;. J. W. Hooper, E. M. McDaniel, D. W. Martin, 

D. S. Harmer, Phys. Rev., 121, 1123, 1961; J. W. Hooper, E- M. McDaniel, 
D. W. Martin, D. S. Harmer, Abstr. of the II Intern. Conf. Electronic and 
Atomic Collisions, Boulder, USA, 1961, p. 61 - 80; H. B. Gilbody, 

J. B. Hasted. Pros. Roy. Sooe, A240, 382, 1957. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR me 
(Leningrad Physicotechnical Institute of the Agadeny of a ee 
Sciences USSR) eta G 


SUBMITTED: July 21, 1961 
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report presented at the lth Meeting of the Intl. Committee for Electrochenical 
Thermodynamics and Kinetics (CITRE) Moscow, 19-25 Aug 1963. 
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ACCESSION MR: AP300LE4 
" AUTHOR: Sena, L. A.. 


TITLE: Second All-Union Conference on the Physics of Electron and Aton Col- 
Lisiops (Uzhgorod, 2—9 October 1962] 


SOURCE: AN SSSR. ‘ Tevestiya, ser. fiz, Ve 27, no. 8, 1963, 998-995 
= ‘ 
TOPIC TAGS: conference, electron collision, atan collision, collision physics 


ABSTRACT: nferentelya po fisike elektronny*kh { atormy*kh 
stolknoventy (Sec erence on the Physics of Electron and Atoms 
Collisions), was held in 2—9 Octoder 1962. The following reports . | 
were presented: "Theory 0 during atomic collisions," : 
by Yu. HN. Demkovs " py I. P. Flaks;j *Jonizea- 
tion due to atomic collisions," by itation of atoms and 
molecules due to electronic LOOT ‘ Y. Zapesochny*y; "charge exchange 
onization during stoaic collieiona in the high-energy range,” by V. Se 
"photoionisation of gases and vapors by vacuun ultraviolet radiation 
cian A. N. Terenin and F, I. Vilesov; "Effective cross sections of 
ipa pee llr in the theory of gaseous quantum generators," by 
3 “Dissociation of molecules and ions during collist ° 
particles,” by N. N. Tunitskiy; end “Corpuscular dt td ystaal g Soild 
Vv. V. Atrosimoy. SOS agnostic of plasza,” by 
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Separation of rhodium from solutions containing a significant 
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